Abstract. The database management, using relational databases, is part of curriculum in the Hungarian high schools. The aim of this paper is to present how we can show for students the challenges facing data processing, data retrieval, beyond the relational database management taught in high school.
Introduction
The University of Debrecen, Faculty of Engineering has been teaching high school students for years. The purpose of these lessons is to provide insights into the faculty's training through the subjects taught by the professors of the faculty, and to raise students' interest.
In the framework of EFOP-3.6.1-16-2016-00022, new topics were elaborated by professors of faculty, including Trends and Challenges of Databases.
The aim of this paper is to present how we can show for students the challenges facing data processing, data retrieval, beyond the relational database management taught in high school. The spreadsheets management and database management are part of current curriculum of the Informatics for Engineers course at the University of Debrecen, Faculty of Engineering, but a decade ago, we taught text editing, too.
I have been teaching this subject for 20 years in this faculty, and my experience is that our students show the greatest shortcomings in the area of databases.
Therefore, I wanted to draw attention to databases and wanted to give more information to the high school students about this area in addition to the prescribed curriculum.
Relational Database Management Systems have been meeting the needs of the market for decades, but since the beginning of the 21st century, new demands have emerged that serve beyond the boundaries of the relational systems.
There are issues that I wanted to discuss with high school students.
Multimedia data
Multimedia data is a combination of a number of media objects (i.e., text, graphics, sound, animation, video, etc.) The efficient processing of today's huge data sets is a serious challenge.
Multimedia databases means larger data volume than previous data formats so the storage manager should be able to handle gigabytes of rows.
Information retrieval from multimedia data is not easy.
Exercise: Search which Hungarian painters were born in Debrecen.
In this case, we open a search engine (e.g. Google, Yahoo, Bing, etc.) and enter some keywords such as Debrecen, born, painter.
However, if our search engines does not know synonyms, we will not receive any documents such as:
XY's hometown is Debrecen, or XY's place of birth is Debrecen, but we will also receive documents such as She was born in Gyöngyös and she had an exhibition in Debrecen. This is not, what we wanted.
If we could use a database query, it would be something like that: place_of_birth="Debrecen" and profession="painter".
Limits of the relational data model
Until traditional databases contain structured data, multimedia databases are unstructured or semistructured.
It is advisable to show what does it means. Here is a website, which contains different elements such as text, image, table, graphic, hyperlinks, etc.:
How do we store this in a relational database?
First of all let we see what does this page contain?
We should know the internal structure of the web pages to store it in a relational database but the content of the web pages are changing and are not uniform. It would be hard to store this changing data in a table of a relational database.
What should we do then?
There are two possible approaches:
1. Data mining, artificial intelligence: By intelligent techniques, we try to recognize the information stored on the HTML page from the environment, formatting, and hyperlinks.
2. Database Approach: Instead of using relational database, the data itself describes their content and formatting. We use XML to describe the content.
XML and relational databases
A descriptive language is required for automated machine processing to make the logical structure of the document. This is the XML (eXtensible Markup Language).
XML was designed to store and transport data.
XML was designed to be both human-and machine-readable Any relational database can be represented as an XML document:
Any web page can be represented as an XML document:
XML uses metatags to add structural and semantic information to documents to describe the content. XML allows a free choice of markup vocabulary. Thus, the web becomes a semi-structured XML database from which information can be extracted easily with XML query languages (Xpath, XQuery).
Summary
The aim of this paper is to present how we can show for students the challenges facing data processing, data retrieval from multimedia data. With this problem, students can encounter their everyday web searches. A description of a possible solution goes beyond the school curriculum but can attract students' interest in databases and data retrieval.
